Gamow-Teller giant resonance in $32Sn
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Gamow-Teller (GT) transition is one of the basic excitation modes in nuclei and occurs as simultaneous
flips of spin and isospin of a nucleon inside a nucleus without changing the spatial wave function of the
nucleon, i.e. rotation in spin-isospin channel. In nuclei with a large neutron excess, this transition has a
strong collectivity appearing as so-called GT giant resonance (GTGR). The GTGR resonance energy of
a nucleus is highly sensitive to a short-range repulsive residual interaction that gives positive energies
to the rotation of the nucleus in the spin-isospin channel. In short, the GTGR gives knowledge on how
rigid a nuclear matter is in the spin-isospin channel. This unique aspect of the GTGR allows one to
obtain an empirical constraint on astrophysical scenarios of neutron stars where pion condensation, a
phase transition of nuclear matter in the spin-isospin channel, may occur. In this talk, we present the
results of the measurement of the GTGR in **2Sn performed in RIKEN RIBF using the SAMURAI
spectrometer. A new experimental technique was employed to measure the (p,n) reaction at
intermediate energies with an Rl beam in inverse kinematics. A thick target was used to obtain a high
luminosity even for Rl beams. Through the missing mass spectroscopy, we extracted the GT transition
strengths up to a high excitation energy including the GTGR. The so-called Landau Migdal parameter
g’, which characterizes the strength of the short-range interaction and the critical density of the onset of
the pion condensation in nuclear matter, was deduced from the measured GTGR energy in a similar
quality as done in stable nuclei, for the first time for a nucleus far from the beta stability line..



